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© Plane-type display apparatus. 

&) A disolay apparatus of plane type includes a 
* f SnPl a drive signal supplying board ar- 

mined space mere jnteorated circuit de- 

fer the display panel, a dnve ntegr 

I^%onn: t d to Honking Po5*« of the display 
and connected ra * {jrst polari2ing 

pane, through the flex ,ble p dj 

to be fixed thereto. 
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BACKGROUND OF THE INVENTION , 

Field of the Invention 

The present invention relates to a display ap- 
paratus of plane type such as a liquid crystal 
display apparatus, a plasma display apparatus or 
an EL (electro-luminescent) display apparatus. 

Description of the Prior Art 

In recent ' years, display apparatuses of plane 
type have widely been used. Of such apparatuses, 
a display apparatus employing a liquid crystal to 
be applied to various' display means is' most ex- 
pected. 

Fig. 1 is a view showing a main portion of a 
conventional liquid crystal display apparatus. 

This liquid crystal display apparatus is con- 
stituted by a liquid crystal panel 3 having polarizing 
plates 36 and 37 on its upper and under surfaces, 
respectively, a drive signal supplying board 
(printed circuit board) 1 arranged on the same 
plane where the liquid crystal panel 3 is arranged 
and at a predetermined distance (a space 4) from 
the liquid crystal panel 3, and a drive integrated 
circuit device (LSI). 21 mounted on a printed circuit 
board 1 through a flexible plate 23 on whose under 
surface a lead pattern 2 is formed and connected 
to a connecting portion 32 of the liquid crystal 
panel 3. The drive integrated circuit device 21 is 
mounted on the printed circuit board 1 with a tape 
automated bonding (TAB) method. 

The liquid crystal panel 3 is made, as is well- 
known, by enclosing a liquid crystal material 30 
between two glass plates 33 and 34 arranged one 
above another. The numeral 35 represents a seal 
for sealing the liquid crystal material 30. On the 
facing planes of the glass plates 33 and 34, a 
transparent conductive coat such as tin oxide or 
indium oxide is formed (not shown). The coat on 
the eye side is etched in shapes of segments for 
figures/letters. From each segment, an electrode 
lead protrudes toward the connecting portion 32 of 
the liquid crystal panel 3. This electrode lead is 
electrically coupled to the TAB-packaged drive in- 
tegrated circuit device 21 through the lead pattern 
2. To the drive integrated circuit device 21, an 
input signal is supplied through the printed circuit 
board 1. Based on the input signal, a voltage is 
applied between both electrodes of the liquid cry- 
stal panel 3. so that the alignment of liquid crystal 
molecules is changed and the color thereof be- 
comes different from that of the portions where the 
voltage is not applied. Thereby, figures/letters are 
displayed. 

However, according to x the above-described 
conventional liquid crystal display apparatus, the 



drive signal supplying board, (printed circuit board) 
1 and the connecting portion 32 of the liquid crystal 
panel 3 are arranged with a predetermined space 4 
therebetween. Above the space 4, the flexible plate 

5 23 is arranged for connecting the drive integrated 
circuit device 21 to the connecting portion 32 of the 
liquid crystal panel. The liquid crystal display ap- 
paratus fixes the liquid crystal panel 3 to an exter- 
nal frame thereof. The printed circuit board 1 is 

w supported by the liquid crystal panel 3 through the 
flexible plate 23. Because of this arrangement, 
when external force such as vibration and shock 
acts on the printed circuit board 1, all the stress of 
the external force is concentrated on the connect- 

/5 ing portion 32 and the portions of the flexible plate 
23 which is located over the space 4. As a result, 
there is a disadvantage as shown in Fig. 2 that the 
connecting portion 32 and the lead pattern 2 of the 
flexible plate 23 which are arranged over the space 

20 4 are disconnected, or that a fault occurs due to a 
breaking of the lead pattern 2. 

SUMMARY OF THE INVENTION 

25 An object of the present invention is to provide 

a display apparatus of simple structure and with a 
high performance reliability where there is no pos- 
sibility that disconnection or a fault occurs due to 
external force such as vibration and shock. 

30 To achieve the above-mentioned object, a dis- 

play apparatus of the present invention is provided 
with: a display panel; a drive signal supplying 
board arranged opposite to said display panel at a 
predetermined space therefrom for supplying a 

35 drive signal for the display panel; a drive integrated 
circuit device mounted on the board through a 
flexible plate and connected to a connecting por- 
tion of said display panel through the flexible plate; 
a first polarizing plate arranged on the upper sur- 

40 face of said display panel; and a second polarizing 
plate arranged to the under surface of said display 
panel and extending to the under surface of said 
drive signal supplying board to be fixed thereto. 

45 BRIEF DESCRIPTION OF THE DRAWINGS 

This and other objects and features of this 
invention will become clear from the following de- 
scription taken in conjunction with the preferred 
50 embodiments with reference to the accompanied 
drawings in which: 

Fig. 1 is a cross-sectional view of a conventional 
liquid crystal display apparatus; 
Fig. 2 is an explanatory view showing a case 
55 where external force is acting on the conven- 
tional liquid crystal display apparatus; 
Fig. 3 is a cross-sectional view of a liquid crystal 
display apparatus embodying the present inven- 
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Rq' 4 is a plan view of an entire liquid crystal 
display apparatus employing the arrangement of 

Rq 5 is a cross-sectional view of another liquid 
crystal display apparatus embodying the present 
, invention; and . „, w _.-i 
'- Fig 6 is a plan view of an ent<re liquid crysta 
display apparatus employing the arrangement of 
Fig. 5. 

DESCRIPTION OF THE PREFERRED EMBODI- 
MENTS 

ftig-^shows a main portion of a liquid crystal 
display Vparatus which is a first, embodiment of 
the present invention. - M 
Similarly to the prior art (Fig. 1), this l.qu.d 
crystal display apparatus is constituted as conven- 
tionally known by a liquid crystal panel 3 provided 
with polarizing plates 36 and 37 on its upper and 
under surfaces, a drive signal -supply.ng board 
(printed circuit board) 1 arranged on the same 
plane where the liquid crystal panel 3 is arranged 
and opposite to the liquid crystal panel 3 at a 
predetermined distance (a space 4) therefrom, and. 
a drive integrated circuit device (LSI) 21 mounted 
on the printed circuit board 1 through a lead pat- 
tern 2 of a flexible plate 23 and connected to a 
connecting portion 32 of the liquid crystal panel 3. 

The liquid crystal panel 3 is made by enclosing 
a transparent liquid crystal material 30 between two 
glass plates 33 and 34 arranged one above an- 
other. The numeral 35 represents a seal for seal, ng 
the liquid crystal material 30. On .the. surface.© 
each glass plate, a transparent conductive ^eoat 
such as tin oxide and indium oxide .s formed (not 
shown). The coat on the eye side, that .s. on the 
upper glass is etched in shapes of segments for 
• figuresLters. From each segment, an electrode 
lead protrudes toward the connecting portion 32 of 
the liquid crystal panel 3. The electrode Jead .s 
electrically coupled to the drive integrated crcurt 
device (LSI) 21 through the lead pattern 2 of the 
flexible plate 23. To the drive integrated circu* 
device 21, an input signal is supphed through he 
printed circuit board 1. Based on the input s.gna a 
voltage is applied between both electrodes of the 
iiquid crystal pane. 3. so that the a.ignment of 
liquid crystal molecules is changed and the color 
thereof becomes different from that of the portions 
.where the voltage is not applied. Thereby, 
figures/letters are displayed. 

A feature of this embodiment is that the lower 
polarizing plate (polar screen) 37 of the liquid cry- 
stal panel 3 provided with the polar.z.ng plates 36 
37 on its upper and under surfaces is ^ exuded 
toward the printed circuit board 1 and that the 
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extended portion 37a is glued to the under surface ' 
of the printed circuit board 1 ■ 

In a liquid crystal display apparatus provided 
with the above-described feature, the display panel 
3 and the printed circuit board 1 are linked together 
through the extended' portion 37a of the polar.z.ng 
plate 37. Thereby, external, force such as v.brat.on 
and shock applied to the printed circuit board t .s • 
dispersedly absorbed on the whole of the printed 
circuit board 1 and liquid crystal panel 3 which are 
linked together. That is. it can be prevented that 
stress is concentrated on the flexible plate 23 and 
the lead pattern 2 thereof which are located over 
the space 4 and which are weakest against external 
force. Thus, disconnection from the^^ctmg 
portion 32 due to external shock, and -aTa^ue^ 

2^aTCbe:prey.ented . . , . • 

Fig 4 is a plan view of an entire .liquid crystal 
display apparatus , employing an arrangement the 
same as that of Fig. 3. Jn Fig. 4. printed circu. 
boards 1A. 1B and 1C are fixed on the upper, right 
and lower edges of the liquid crystal pane 3, 
respectively, through the flexible plate and the low- 
er polarizing plate of the liquid crystal panel 3 

Since the printed circuit boards 1 A„ .1 X and 1 C 
are fixed with- the same arrangement, only the 
fixing arrangement of the printed circuit board 1A 
fixed on the upper. edge will be described. - 

On the printed circuit board 1A. four flexible 
plates 23A,. 23A 2 . 23A 3 and 23A* are soldered for 
the connection. The numeral 42 indicates the por- 
tions of the soldering. To these flexible plates 23A, 
to 23A», drive integrated circuit devices 21A,. 
21 A 2 21 A 3 and 21 A* are previously mounted, re- 
spectively. by the tape automated bonding (TAB) 
method. The flexible plates 23A,. to 23A* are .xed 
to connecting portions on a glass plate 34 of the 
liquid crystal panel 3. The extended portion 37a of . 
the lower polarizing plate 37 of the liquid crystal 
panel 3 mentioned with reference to Fig. 3 is f.xed 
on the under, surface of the printed circuit board 
1A In Fig 4. a pair of parallel dotted lines indicates 
that the space' therebetween is the space 4. A view 
taken on the line X-X 1 of Fig. 4 corresponds to Fig. 

3 ' Connectors 38 and 39 provided to the printed 
circuit board 1B fixed to the right edge of the l.qu.d 
crystal panel 3 are for electrical connection to an 
external portion. The connector 38 is a connector 
for power source and the connector 39 .s a con- 
nector for signals. 

A power voltage and a signal received by the 
printed circuit board IB are supplied not only to 
drive integrated circuit devices arranged on he 
printed circuit board 1B but also to the printed 
circuit boards 1A and 1C through belt-shaped flexi- 
ble plates 40 and 41 having jumper lines and 
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further to the drive integrated circuit devices ar- 
ranged thereon; 

The liquid crystal panel 3 of Fig. 4 has 640 x 
400 picture elements. The 640 x 200 picture ele- 
ments arranged on the upper half thereof are 
driven by the four drive integrated circuit devices 
21 Ai to 21 A* (which are capable of driving up to 
160 picture elements, respectively) arranged on the 
printed circuit board 1A and by two of the drive 
integrated -circuit devices (which are capable of 
driving up to 100 picture elements, respectively) 
arranged on the printed circuit board 1B. Moreover, 
the 640 x 200 picture elements arranged on the 
lower half of the liquid crystal panel 3 are similarly 
driven^ by the four drive integrated circuit devices 
arranged on the printed circuit board 1 C and by the 
other two drive integrated circuit devices arranged 
on the printed circuit board 1 B. 

Subsequently, in a second embodiment of the 
present invention shown in Fig. 5, resin, for exam- 
ple adhesive resin such as epoxy resin and acrylic 
resin is filled into the space 4 between the liquid 
crystal panel 3 and the printed circuit board 1, and 
the liquid crystal panel 3 is linked with the printed 
circuit board 1 through the resin 5. That is, an end, 
portion of the connecting portion 32 of the liquid 
crystal panel 3 is linked with an opposite end 
portion of the printed circuit board 1 through the 
resin 5. . 

In a liquid crystal display apparatus provided 
with the above-described feature, the liquid crystal 
panel 3 is linked with the printed circuit board 1 
through the resin 5. Thereby, external force such 
as vibration and shock applied to the printed circuit 
board 1 is dispersedly absorbed on the whole of 
the printed circuit board 1 and liquid crystal panel 
3 linked with each other. That is, it can be pre- 
vented that stress is concentrated, on the flexible 
plate 23 and the lead pattern 22 which are located 
over the space 4 and weakest against external 
force. Thus, disconnection of the liquid crystal pan- 
el connecting portion 32 from the lead pattern 2 of 
the flexible plate 23 due to external shock, and a 
fault due to a breaking of the lead pattern 2 of the 
flexible plate can be prevented; 

The embodiment of Fig. 5 may be similarly 
applied to plasma displays and EL displays. 

Fig. 6 is a plan view of an entire liquid crystal 
display apparatus employing an arrangement the 
same as that of Fig. 6. In Fig. 6; portions the same 
as those of Fig. 4 are represented by the same 
reference designations. Instead of providing the 
extended portion 37a of the polarizing plate 37 of 
Fig. 4, the resin 5 is filled into the space 4 in Fig. 
6. A view taken on the line X-X* of Fig. 6 cor- 
responds to Fig. 5. 

Obviously, many modifications and variations 
of the present invention are possible in jight of the 



above teachings. It is therefore to be understood 
■ that within the scope of the appended claims, /the 
invention may be practiced other than as specifi- 
cally described. 

Claims 

1. A display . apparatus comprising: 
a display panel; 
70 a drive signal supplying board arranged 

opposite to said display panel at a predeter- 
mined space therefrom for supplying a drive 
signal for the display panel; . 

a drive integrated circuit device mounted 
is on the board through a flexible plate and con- 

nected to. a connecting portion of said display-' f 
panel through the flexible plate; , 

a. first polarizing plate arranged oh the 
upper surface of said display panel; and 
20 a second polarizing, plate arranged to the 

under surface of . said display panel and ex- 
~ tending to the under surface of ■ said drive 
signal supplying board to be fixed thereto, 

25 2. A display apparatus according to claim 1, 

, wherein said display panel is a liquid crystal / 
panel. 

3. A display apparatus comprising: 
30 .a display panel; 

a drive signal supplying board arranged 
opposite to the display panel at a predeter- 
mined space therefrom for supplying a drive 
signal for the display panel; and 
35 a drive integrated circuit device mounted 

on the board through a flexible plate and con- 
, nected to a connecting portion of said display 
panel through a lead pattern of the flexible 
plate; and 

40 resin filled into said space and fixing said 

display panel and said drive signal supplying* 
board. 
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Fig. 2 
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© Plane-type display apparatus. 



© A display apparatus of plane type includes a 
display panel, a drive signal supplying board /(X) 
arranged opposite to the display panel at a predeter- 
mined space therefrom for supplying a drive signal 
for the display panel/a drive integrated circuit de- 
vice mounted on the board through a flexible plate 
and connected to a connecting portion of the display, 
panel (3) through the flexible plate, a first polarizing 
plate (36) arranged on the upper surface of the 
display panel, and a second polarizing plate (37) 
arranged to the under surface of the display panel 
and extending to the under surface of the drive 
signal supplying board to be? fixed thereto. 
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